Regulation of blood flow to the rabbit corpus luteum: effects of estradiol and human chorionic gonadotropin.
We tested the hypothesis that estrogen and hCG can modify blood flow in the rabbit corpus luteum. Radioactively labeled microspheres were used to measure luteal blood flow in pseudopregnant rabbits in which estrogen had been withdrawn to initiate premature luteal regression and in pseudopregnant rabbits injected with hCG. Removal of estradiol-filled Silastic capsules on day 10 of pseudopregnancy caused an 80% decrease in the serum progesterone concentration within 24 h. Despite the decline in progesterone secretion, luteal blood flow remained at very high levels and was not different from that in control rabbits treated continuously with estradiol. Replacement of estradiol-filled capsules for 3 h did not change the high rate of blood flow to the corpus luteum, but blood flow in the uterus, vagina, and ovarian stroma was increased. The injection of hCG (10 IU, iv) on day 10 of pseudopregnancy caused a 3-fold increase in blood flow to the nonluteal portion of the ovary and a 3-fold increase in the serum progesterone concentration, but luteal blood flow did not change. We conclude that the acute actions of estradiol or hCG in the rabbit corpus luteum are not mediated by changes in luteal blood flow. Further, the results suggest that the luteal vasculature is regulated differently from the vasculature of other estrogen-responsive tissues and that blood flow in the nonluteal tissues of the ovary can be regulated independently of blood flow in the corpus luteum.